SENP2 Suppresses Necdin Expression to Promote Brown Adipocyte Differentiation.
Brown adipose tissue (BAT) is a thermogenic organ that maintains body temperature and energy homeostasis. Transcriptional regulation plays an important role in the program of brown adipogenesis. However, it remains unclear how the transcriptional events are controlled in this program. In this study, we analyze an SENP2 BAT conditional knockout mouse model and find that SENP2-mediated de-SUMOylation is essential for BAT development. SENP2 catalyzes de-SUMOylation of cAMP response element-binding protein (CREB) to suppress Necdin expression, which induces brown adipocyte differentiation and brown adipogenesis. Mechanistically, we find that SUMOylation enhances CREB interaction with serine/threonine protein phosphatase 2A (PP2A) to de-phosphorylate CREB, which activates Necdin transcription. SENP2 deficiency enhances the expression of Necdin to inhibit brown adipocyte differentiation. Therefore, we reveal a crucial role of SENP2-mediated de-SUMOylation of CREB in suppression of Necdin expression during brown adipose development and brown adipogenesis.